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Urinary Test Papers. 



A happy suggestion was made some months ago by Dr. G. Oliver, of Harrogate. 
Eng., that slips of paper might be impregnated with the various reagents employed 
by the physician in examining the urine, and that he might thus compress into the 
compass of a vest-pocket case all the reagents likely to be of service in such clinical 
examinations. Such a pocket case is here offered, and we are confident that it will 
meet with a hearty welcome from the multitude of those who are willing to derive 
all possible assistance from simple chemical tests, but who have not the time to fit up 
for themselves a complete chemical laboratory. This little case contains, first, the 
indispensible litmus paper — a neutral shade, serving as a test either for acidity or alka- 
linity of the secretion. 

TESTS FOR SUGAR. 

The series of test papers includes in the second place these reagents for 
glucose. 

1. Picric acid, with sodium carbonate. This test, introduced by Dr. Geo. Johnson, 
serves to detect very minute quantities of sugar. In applying the test it is necessary 
to use a larger quantity of the sodium carbonate than is contained in a single soda 
paper. Several of the papers may be used, but it is better to carry in the medicine 
case a supply of the alkali, sodium or potassium carbonate. To make the test, put into 
the test tube one of the picric acid papers, with io minims of the urine, add 20 minims 
of water and about three grains of sodium carbonate and boil 60 seconds if neces- 
sary. If sugar is present the urine assumes a dark red or even a brown color. 
Even normal urine shows a darkening of color, however, and experiments should be 
made with normal specimens to determine the amount of change to be expected. If 
there is more than a trace of sugar in the urine, a smaller quantity will show the re- 
action, and the experiment may be repeated with 5, 3, and 1 drop successively, and if 
the reaction is still obtained the urine may be diluted, two, four and eight times with 
water, and one drop of the diluted fluid tested. In this way a closely approximate 
estimation may be made of the amount of sugar present, based on the observation that 
one drop of a fluid containing one grain of glucose to the fluid ounce will show a dis- 
tinct reaction. 

2. Indigo carmine. This is the most sensitive, and by far the best of the tests 
for sugar. 

Place in a test tube 30 minims of water with indigo and a soda paper. Heat the 
contents of the tube gently until the indigo is dissolved, Then add (best from a pipettp) 
one drop of the urine to be tested, and keep the fluid at the boiling point, without 
allowing it, however to boil, for sixty seconds. If no effect is produced, add a second 
drop of the urine and heat once more, and so continue until five drops of the urine 
have been added. Use no more of the indigo paper than is required to produce a pale 
blue solution. A portion only of one of the test papers will suffice. 

If any notable amount of sugar is present, one or at least two drops will suffice 
to bring about the reaction. The fluid will change from pure blue to amethyst, then to 
purple and red, and then will fade to a pale yellow. If the quantity of sugar is very 
small the color will change only to a purple or red, and in nearly every case five drops 
of a normal urine will produce this change. If one drop of the urine produce a strong 
reaction, dilute the urine to Jfj, 1-16, etc., in succession, until a single drop 

ceases to produce a visible change, and estimate roughly in this manner the quantity of 
sugar present. 
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In regard to the comparative value of tests for sugar, it may be said that the copper 
test is the least trustworthy. Among the normal constituents of the urine, uric acid is 
capable of reducing copper compounds, and numerous substances which may be acci- 
dentally present have a similar action. Kreatine and many other organic substances pre- 
vent or retard the precipitation of small quantities of cuprous oxide, so that urine 
containing less than I grain of sugar to the fluid ounce, often fails to respond to the 
copper test, or gives an indication only after half an hour, or even a longer time, and 
the test is of no value for quantities of sugar less than this. Picric acid forms 
a valuable indication of the presence of traces of sugar, but a larger amount 
of alkali must be employed in making the test than can be conveniently 

put in the form of a test paper, so that a supplementary supply of the 
alkali must be carried if the test is to be used at the bedside. The reagent is not 

affected by uric acid, nor by most of the substances constantly or occasionally present 

in the urine, which reduce copper. It does react, hov/ever, with kreatinine, one of the 
constituents of normal urine, and also with ferrous salts, tannin and inosite, all of which 
are sometimes found in that secretion. Normal urine, in fact, produces about the same 
amount of change in color as does a solution of pure glucose containing one-half grain 
to the ounce. Indigo is capable of detecting a smaller quantity of sugar in the urine 
than either of the other reagents. One drop of a solution of glucose containing ]/^ grain 
to the fluidounce shows a distinct reaction. Of the normal constituents of the urine none 
of those present in considerable quantity affect indigo. Inosite, which is perhaps always 
present in minute quantity, reacts like glucose, being distinguished from it by its behavior 
with the copper test. Of the possible accidental constituents of the urine, only ferrous 

salts and tannic acid affect indigo, so that we may regard this test as not only the most 

sensitive by far of any yet proposed, but as practically free from fallacies. Finally, un- 
like the copper test, this reagent can be kept unchanged for years, especially in the con- 
venient form of these test papers. 

ALBUMEN TESTS. 

As tests for albumen we furnish in this series the following. 

1. Potassio mercuric iodide. 

2. Sodium tungstate. 

3. Potassium ferrocyanide. 

4. Picric acid. 

These reagents are all used in connection with citric acid. The test is best made 
by dropping into the tube containing the urine (30 minims) first a citric acid paper, and 
allowing a few moments for the acid to become dissolved. If a cloudiness is produced 
by the acid it is due to the presence either of uric acid or of mucin, or rarely of oleo 
resins, as in cases where balsam copaiba has been taken medicinally. The urates dis- 
appear on warming the urine. Mucin remains, however, and is distinguished from any 
other constituent of the urine by this behavior. The oleoresinous precipitate is cleared 
up by boiling, but quickly returns while the urine is still warm. 

After observing the effect of the acid alone, add the albumen precipitant, one of 
the four that have been named. As the reagent dissolves, albumen, if present, is pre- 
cipitated in the form of a distinct cloud, which is rather increased than diminished on 
the application of heat. In regard to the individual reagents it may be said that the 
most sensitive of all is probably the mercuric test paper, which, according to Dr. Oliver, 
will detect one part of albumen in 20,000 of fluid. Scarcely inferior, however, are 
sodium tungstate and picric acid, while potassium, ferrocyanide, although decidedly 
less sensitive, is capable of indicating one part of albumen in 10,000 to 12,000. It is 
therefore not superior to nitric acid, except in convenience — an important, advantage, 
however. 

Of these reagents, potassio-mercuric iodide and picric acid precipitate quinine and 
other alkaloids, which may be present in considerable quantity in the urine. The preci- 
pitates are readily distinguished from albumen, however, by the application of heat, 
which dissipates them. Alcohol also dissolves them. 

All these reagents except ferrocyanide of potassium precipitate peptones, which may 
be present in the urine. A moderate heat clears up the solution, but on cooling it 
becomes cloudy again. 

Of all the tests ferrocyanide of potassium may be selected for the close resemb- 
lance in its indications to those of nitric acid, while for detecting mere traces of albu- 
men, the mercuric salt or sodium tungstate must have the preference, and the results 



URINARY TEST PAPERS. 



3 



are conclusive if the precaution be taken to supplement the test in every case by the 
application of heat. 

It may happen that when a very large quantity of albumen is present the paper 
may become coated with the precipitate which will form instantaneously when it is 
introduced into the fluid. Although such a contingency must be of very rare occurrence, 
it is well to remember the possibility; the subsequent application of heat can hardly fail 
to reveal the presence of the albumen in such a case. 

To form an idea of the quantity of albumen present, one has only to observe the 
density of the precipitate formed when the test is applied in the ordinary way and then 
to dilute the urine until the reaction becomes just perceptible when the mercuric papers 
are used. Suppose it be necessary to dilute the urine to i 200 before this point is 
reached, we reason that since the reagent is capable of indicating one part in 20,000, 
the specimen must have contained in the outset 200 parts in 20,000, or one per cent, of 
albumen. This amount is rarely exceeded in pathological urine. Ordinarily it will be 
better probably for the physician to precipitate a specimen of the urine in a graduate? 
test-tube by addition of potassium ferrocyanide solution and acetic acid, as recom- 
mended by Dr. Purdy,* estimating the quantity of albumen by the volume of the precid- 
itate. A saturated solution of picric acid, used in large excess, is perhaps equally good. 

The copper test which is generally relied upon for the detection of sugar is open 
to several serious objections. In the first place the reagent cannot be easily put up in 
a portable form. Test papers prepared with copper solutions soon deteriorate, as do 
most of the solutions (Fehling’s, Pavy’s etc.), themselves. The test pellets or compressed 
tablets have been found also to change, so that they cannot be relied upon. Parke, 
Davis & Co. put up a copper solution in little flasks hermetically sealed which keep 
well, and are useful for laboratcy or office work, but cannot be conveniently carried in 
the pocket. 



* See page 11 of this pamphlet. 



[Reprint from the London Lancet, 1883, pp. 139, 190.] 



On Bedside Urinary Tests. 

By Geo. Oliver, M. D. London, M. R. C. P. London. 



All busy practitioners must admit the clinical utility and importance of accurate, time- 
saving, and portable tests, by which they may, during their rounds, decide with precision 
and certainty, and on the spot, pathological conditions of the urine, or satisfy themselves, 
and their patients, if need be, without delay as to the soundness of that excretion. From 
the numerous contributions on portable urinary tests which have recently appeared in these 
pages, it is clear that practical men, who have long realized the serious inconvenience of 
carrying about caustic fluids for testing at the bedside , 1 are anxiously feeling their way to 
more manageable and handy yet equally trustworthy reagents, and I take it the profession 
at large is prepared to accept any useful suggestions towards this end. Hence the articles 
of Dr. Roberts on Acidulated Brine , 2 of Mr. Stephen on the Volumetric Estimation of 
Albumen , 3 of Dr. G. Johnson on Picric Acid, and of Dr. Pavy. The corrosiveness of nitric 
acid and the causticity and instability of Fehling’s solution, rather than want of faith in the trust- 
worthiness of these tests, have doubtless mainly prompted the suggestion of more portable reag- 
ents. In the substitutes we therefore seek for compactness, handiness, and portability, without 
the sacrifice of the generally admitted reliability of the old forms for clinical purposes. Doubt- 
less others besides myself have been trying to supply this desideratum, and may be prepared 
to offer useful hints. Having, however, attained to certain results which have satisfied 
my own clinical needs, I feel I should not delay further in communicating them to those of my 
professional brethren whom they may interest; and I do so with the hope that they may 
prove useful, especially in the saving of time to busy men, and may facilitate urinary inves- 
tigation at the bedside. My experiments have embraced the qualitative and quantitative 
testing of albumen, sugar, and total acidity. I should make the preliminary statement that 
I have succeeded in all my reagents in abolishing the fluid state, and likewise the solid form, 
either of powder, crystal, or pellet. It occurred to me some time ago that evaporation of 
the test fluids I was then using on chemically inert filtering-paper, linen, or similar fabric, 
would secure the deposition of the reagents in a finely divided and concentrated state, a con- 
dition it was hoped favorable to such a rapid re-solution of them in the urine as to produce a 
quick and sensitive action on the constituents sought for. I soon discovered that my pieces 
of chemically charged paper .were, when dropped into a small quantity of the urine in a test- 
tube, very delicate and cleanly tests; and being in the most portable and compact of all 
forms of clinical work, and, moreover, affording better results than I had previously obtained 
from the old corrosive test solutions, it was not long before I cleared my spoilt urinary case 
of the latter; and I can assure my readers I did so with a feeling of satisfaction and comfort. 
Then, inasmuch as it was an easy matter to graduate the papers with standard solutions of 
the reagents, I next proceeded to inquire how far this simple process could be carried in 
.determining the quantities of albumen, sugar, and total acidity; in other words, I thus 
attempted to apply at the bedside the volumetric method of analysis in the form of pieces of 
filtering paper charged with definite quantities of the reagents with a quantitative color limi- 
tation on paper from which the percentage of the constituent sought for could be at once 
■read off. Up to the present I am satisfied in having attained rapid and, for all practical 
purposes, sufficiently accurate results. I intend shortly, as a matter of curiosity, to scrutinize 
the figures indicated by my paper method for the estimation of albumen by the side of the 
burette with its standard solution; and I hope on some future occasion to be able to state 
definitely how near I can approach quickly at the bedside the results which can only proceed 
from the laboratory with its attendant delay. I must content myself in the present commu- 
nication with my notes on — 

THE QUALITATIVE ESTIMATION OF ALBUMEN. 

When picric acid was brought forward by Dr. G. Johnson as a remarkably delicate test 
for albumen, it occurred to me as likely to assist in deciding the sensitiveness of the various 
albumen tests from clinical evidence rather than from the laboratory, to take a series of 



i Hence the fact of many medical men having given up urine testing entirely during their rounds. 

• The Lancet, vol. ii., i88* *,p. 613, 

5 T bii. ?* 1 . i;.. ». izi. 



